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st 1 t o  September 1, 1 u 

I the first f u l l  s i z e  titanium 
ed. Visual inspection of 
s approximately 0.125 inches the part in the d ie  ind 

a around .the p l e  opening, 

are net t o  the d ie  except i n  the corners where 0,032 inch 

laced t o  prevermL damage to  the  die. There we 

s was used t o  

e en8 of' t he  

e ot ed i n  the rep 

, I  
I '  

1 ,' 

the  QOE seg- 

and s teel  indicated 

I 



2. 

3. 
4. 

Id a framework t o  the periphery 02 the part ,  

Use the maximum temperature allowed. 

Use a low vacuum t o  accomplish forming, 

om over a long period of time. 

s were used in forming o f t h e  first titanium gore segment. 

L e r  machining, a framework was welded t o  the periphery of the pa 

pieces of 2 i ch wide s t r i p s  were plasma arc  cut om 6 inch wide -$ inch 

thick 8-1-1 tit ese f ive pieces were enou t o  completely 

encompass the periphery 

welded. 

of the past. 

and close tolerance was not necessa e framewo 

of the part, and the framework was f i l l e t  welded Lo 

0% the part. 

sma arc cut t ing m s  used because 

t h  the inside and outside edges were 

L was cleaned, phosphate- ride coated, and sp 

lube 1 T- 50 lubricant. 

e pocketed area were fabricated. 

321 stainless  s t e e l  s eet  0.063 x 36 x 120 inches, 

e 

to  4 inches smaller than the pocketed area as  

eerned necessa the shims were not 

the pockets were 1ef-b without shims. 

ed in those pockets i n  which shims w e  
e reason some shims were not coated with Everlube T-50 d some pocketed 

mt shims was t o  save money and time and a t  the same 

of the coating and the s en the s t ee l  

t ransmit  the vacuum 

sed t o  exercise e 

e part  was located 

e 2. To prevent the 

the part  t o  t h  

s now ready Po 



'Euo layers of 1/2 inch thick lcaowool were used t o  cover the part  t o  

the  edges of the die. A 0.030 inch thick blanket of fiberglass cloth 

ow001 insulation. Vermiculite was poured on the I 

fiberglass blanket t o  a depth of 5 inches. The 0.005 inch thick nylon 

was the f i n a l  coverin of the insulation. The dia 

sealed t o  t Lcange of the d ie  i t h  black tape, 
I 

A t  t h i s  point the part  was ready t o  begin the forming operation. The 

elecLrical power was switched Q% and the controllers for the d ie  were 

set a t  1500' To prevent ballooning of the diaphram during the heat- e 

e vacuum pump was operated t o  maintain equilibriwn. The pa 

as indicated by the average readings of 
ttached t o  the part. est thermocouple 

and the lowest was 1430' 
did not operate properly. 

rd the die temperature, 
ere were 14 die  thermo- 

dings of the 14  die  the 

e end of the heat-up period, the part  

t as shown in e 

4, 

recording was 152 
f the d ie  during 

f the d ie  was rec 

e 3 f o r  temperature 

e soak perid, the vacuum was increased 

deflection incr 

was increased 

6 of the soak perfad. 
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e cool down cycle was star ted and the vacuum was seduced slowly t o  

The average temperature ~f the pa r t  e r  a period of 5% hours. 

a f t e r  5s howrs of cooling was 11-65' F. 

The average temperature of the die  was 1144' 
ter 5-$ hours of cooling was 1225' 

temperature was checked l@ hours l a  

The highest temperature was 1205O F. 
e highest die  temperature 

e d ie  temperature 523 hours a f t e r  the 55 hour cool down cycle was 

d ie  temperature was between 450-550° the diaphmw 

and insulation 

except a t  the corners where 0.032 inch shims were placed t o  protect the d ie  

f r o m  the  sharp come s of the part ,  The part  was a maximum of 0.125 inches 

off' the die  a t  the porkhole opening. 

e part  was net t o  the die  on a l l  four side$ 

At the center of the part  and the 

e part  was less  than 0.10 inches from the die,  In the 

e were waves. e largest  wave was about 4 inches 

go and 0.25 fiches d 5 shows the $3.111 size  

titanium gore segrnent in the vacu-die ing operation. Although 

ad small waves in t h  ockets and was off the d ie  

0,125 inches a rat ion was deemed h i  

ek around the  diffixsion bonded 

ported, t h i s  emck occurred 

e 6 shows the crack. 

ong and t o  within 0.060 inches of being .t;hmu 

welding was done ve 

as seen by visual inspection and 

the welding w l l l  

e band Line 

and the target  s i z e  is  shown by intensity.  

roximately 0.015 
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rt #1 original ly was planned t o  be the first part  t o  be formed but 

rt #1 is currently being machined and is scheduled fo r  hot vacu-forming 

circumstances changed so t eady f o r  forming first. 

oximately September 20, 1966 ., r t  #2 has been ed, The excess and 
trimmed from the part. er the pa r t  is 

her work w i l l  be suspending pending 

current contract negotiation f o r  budget and scheduling. 

ed, s t ress  relieved, and hot flattened. At the 

present t i m e  a l l  work has been suspended on t h i s  part  pending the results 
ule negotiation between Boeing and e 

ing problems disappeared with the successfil  

ing of the  first gore segment. everI the waves in  the co 
esent a problem t o  be solved. the waves are 

re segment and how the waves can be t o  be removed 

as  not been decided. 

the m i l l  w i t  were about a foot 

d sane of the waviness 

subsequent hot 

sent  a machining p 

s t i m e  is make a 0.12 inch cut  

0.50 to 0.70 inches. Taking the 

ce in the r i b  t and about the porthole 

e pockets t o  tole ossfble the  mae 

ed on th is  park 

een Boeing and 

ing results of 
e t  and sched 



As stated above, extra care was exercised in forming the part i n  an 
o r t  t:, form suecessfully. Be re the next par-% is  formed, a number 

of changes i n  the forming operation could be made t o  attempt to s impl i fy  
e changes are  i n  regard t o  reducing the soak time, 
ssure at a fas te r  rate, elhinet t ing the u5e of 

pocket shims, and el imhating the framework. future discussion with 

these possible changes and t h e i r  desires w i l l  

determine rt. There t s  an unknown r i sk  involved 

i n  making any of' the Elimination of the 

econunended that an 

t discussion with 

not be used. 

s B 

b empletjlon date and an inc of the budget 

t iated with 

, 



FIGURE 1 

4 THE TITANIUM GORE SEGMENT LOCATED IN THE VACU-FORM DIE 

PRIOR TO COVERING WITH I SULATION A N D  THE NYLON DIAPHRAGM 

+- NO. NAS 8-20534 (14) 
P A G E  
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FIGURE 4 
VIEW OF THE VACU-DIE DURING THE F ~ R ~ I N  OPERAT1c-lN * 

THE PART IS IN THE DIE AND I S  COVERED WITH INSULATIO 
AND A N Y L O N  DIAPHRAGM. 
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< FIGURE 6 

CLOSE UP VIEW OF 
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